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METHODS OF lI.EAsr.Bixc; QUALITY OB HARDNESS.

The range of qualities of X rays is very wide, as would
be inferred from the fact that, while some rays are
unable to penetrate more than a centimetre or two of air
at atmospheric pressure,, others have been detected at dis-
tances of 100 metres or more.

The hardness of a bulb is solely dependent on the potential
difference between the electrodes : an account of the various
methods of controlling this potential difference Is given on
p. 72. -

There is some reason for believing that it is the maximum
potential .difference which is the import-ant factor, but
further experiments on this point are needed.

The potential difference between the electrodes controls
fche speed of the cathode rays.

In the case of general X rays, the quality and energy
depend on the fourth power of the speed of the exciting
cathode rays.

In the case of the characteristic radiations, the quality
can be'" defined rigorously in terms of the atomic weight of
the anticathode." It is found that a certain minimum voltage
on the tube is required to excite a particular radiation.
There is thus a critical cathode-ray velocity for each char-
acteristic "X ray : slower cathode rays can only excite inde-
pendent " rays " ; faster cathode rays are, within limits,
increasingly effective generators of the characteristic rays,
but with very high-speed rays the " independent " radiation
is once again generated. The subject is dealt with later
(p. 132), but it may here be mentioned that the critical
cathode-ray speed is proportional to the atomic -weight of
the anticathode.

If E is the potential difference to which a cathode ray
owes its velocity (v), then the two are connected by the

enemy equation

6J                     %m.v* = U.e,

where e and m are respectively the charge and the mass of
the cathode ray. Fiirstenaa (P.Z. Aug. 1915} claims to have got over this difficulty.
